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PROPRIETARY RIGHTS of COMPUTER HARDWARE INC. are involved 
in this subject matter, and all manufacturing, reproduction, 
use and sales rights pertaining to such subject matter are 
expressly reserved. It is submitted in confidence for a 
specified purpose, and the recipient by accepting this 
material agrees that this material will not be used, copied 
or reproduced in whole or in part nor its contents revealed 
in any manner or to any person except to meet the purpose 
for which it was delivered. 



SECTION 1 - THEORY OF OPERATION 
Part 1 - General 

Types of Operation 

The 1443 is capable of four types of operation: 

1. Carriage Immediate - via the PROCESS BITS, the 1800 Processor- 
Controller (P-C) outputs a carriage control character that is 
immediately sent to the printer for execution. Bit B of the 
character specifies whether a skip to a carriage control, or 
VFU*, tape channel (bit B false) or spacing (bit B true) will 
be performed. Bit A will be false because it specifies a 
delayed operation. Bits 1,2,4, and 8 contain the binary 
value of the VFU channel number or the number of spaces to 

be performed. 

2. Print and Space - this command causes the P-C to request 132 
cycle steals for print data. Before beginning, however, the 
1443 interface sends to the printer either the code for a 
single space, automatically loaded from the previous print 
and space, or the code previously loaded by a carriage delayed 
instruction. After all 133 characters are received and sent 
to the printer, the print and paperfeed are executed. 

* The terms "carriage control" and "vertical format unit" 
(VFU) are interchangeable. 
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3. Carriage Delayed - similar in function to the carriage immed- 
iate except that PROCESS BIT A will be true to indicate the 
delayed function. The effect of this instruction is to load 
a carriage control character from the P-C into the carriage 
control latch in the 1443 interface. When a print and space 
instruction occurs, the stored character is sent to the 
printer in place of the fixed space code. The latch is then 
automatically reset to the space code in preparation for the 
next print and space instruction. 

4. Space Suppress - if bit 15 of the IOCC is true, this function 
occurs concurrently with a printing operation. Its effect is 
to replace the carriage control character with zeros, prevent- 
ing any paper movement. 

Description 

The 1443 interface consists of two cards inserted in the basic 
CHI 1103 line printer electronics bay. A harness connects the card 
circuits to a cable connector mounted on the inside of the printer 
cabinet. The printer signal cable is equipped with an IBM-compat- 
ible hermaphroditic connector for attachment to the 1800. 

The Control I card (position 26) contains circuitry to convert 
commands issued by the P-C into the necessary sequence of signals 
to operate the printer, request data from the P-C, and report 
operational status to the P-C. The Data Control card contains cir- 
cuitry to generate the carriage control characters for single space 
and space suppress, store the characters for carriage delayed 
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operation and to translate 1443 print data code to ASCII code 
which is used by the 1103 printer. 

The 1443 adaptor within the 1800 P-C is a prerequisite 
for 1103C operation and is provided by the customer. 
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Part 2 - Carriage Immediate 

The P-C starts the operation by issuing CARRIAGE CONTROL at 
the beginning of E2 of a XIO control. (See Figure 1) This 
supplies one of the conditions for pin 13, IC5, card position 
26 (26/IC5-12) (See Figure 4). The operation is determined to 
be an immediate function by PROCESS BIT A generating DATA BIT A 
which is also applied to 26/IC5. At time 060-090, 26/IC5-12 sets 
the CARR IMM FF. This sends PRINT COMMAND to the printer to 
begin a carriage and print data loading cycle. (See V-132-C Line 
Printer Manual, Vol I, shipped with the printer for detailed 
description of printer operation). Simultaneously XEQ CARRIAGE 
IMM blocks the print data path at 27/IC6-1 and enables the 
immediate control character path at 27/IC6-6 (See Figure 5). 
PROCESS BITS 1,2,4,8 and B follow this path and exit to the 
printer as BUS BITS 1,2,3,4 and 7. They will not be accepted by 
the printer unless a strobe occurs. 

TIME 090-000 is used directly to generate DATA STROBE and the 
character is loaded into the printer paper feed line count register. 
Because no print data is needed, the printer's load cycle will be 
limited to this one character by dropping PRINT COMMAND. 

TIME 105-000 resets the CARR IMM FF which removes the data from 
the printer bus and drops PRINT COMMAND. The latter causes the 
printer to commence its execution cycle and the spacing or skipping 
specified by the PROCESS BITS will occur. The printer acknowledges 
the termination of the load cycle and the start of the execution 
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cycle by dropping SEND DATA (not used in this function) and 
PRINTER READY, respectively. PRINTER READY generates a false 
PRINT READY and a true CARRIAGE BUSY for use by the CPU. When 
the paper feed is complete, these signals will reverse states to 
mark the end of the operation. 

When the final paper position is reached, if that position 
coincides with carriage control tape channels (VFU channels) 1, 9 
or 12, 26/IC-l stores and transmits the fact to the CPU via the 
three CARRIAGE CHANNEL signals. 

Note that if a skip to channel 1 was specified, 27/IC3-12 
will block the control character path if CH 1 indicates that the 
printer is already at that line on the page. The result is a 
line space of zero. This feature does not apply to other channels. 
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Part 3 - Carriage Delayed Load 

The loading of the carriage data latches occurs when PROCESS 
BIT A is false during an XIO control. At TIME 060-090, LOAD CAR 
DELAYED is generated at 26/IC5-8. This signal gates the PROCESS 
BITS into the latches to replace the single space code (0X0001) 
that is automatically set into the latches late in any print 
operation. When the next print operation is executed, the new 
character will be used to specify the carriage operation that 
follows the print. 
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Part 4 - Print Operation 

Carriage Data Load Cycle 

At El T7 of an initiate write, the P-C generates PROCESS D 
CYCLE. This sets the CARR CTL FF to start the cycle by generating 
SEND CAR CTL. This gates the control character stored in the 
carriage control latches onto the printer bus to allow the lines 
to settle. The character may be the single space code from a 
previous operation or any code stored by a carriage delayed command. 

At the end of El, the 1443 adapter requests one cycle-steal to 
load the word count into the adapter (not shown in Figure 3) . 
The second cycle steal obtains the first data word, which is passed 
to the interface via the PROCESS BITS. 

The trailing edge of TIME 060-090 starts the load sequence 
by setting the PRINT CP CTL FF. This FF allows 26/IC-17, a four- 
state counter, to respond to the output of the oscillator consist- 
ing of 26/IC-12. (Because the oscillator is free running, up to 
830ns may occur before 26/IC12-10 goes low and the first count 
occurs). The low and high states of the oscillator output are 
termed phase A and B, respectively (0A, 0B) . The states of the 
counter are tl,t2,t3, and t4, which is the stopped condition. 

At tl-.0B (from 26/IC5-6), DATA STROBE is generated to load the 
carriage control character into the printer. RESET SCM is blocked 
at t2-0B (not needed). At t3-0B (from 26/IC16-8) , the signal to 
shut off the clock by resetting the PRINT CP CTL FF would normally 
be generated. However, the CARR CTL FF (26/IC13-9) blocks the 
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gate and keeps the clock running for a second cycle. At the end 
of t3, clock FF B output (26/IC17-8) goes low and triggers the 
SET SINGLE SPACE O.S. (27/IC3 and C16) . The 200ns pulse output 
is used to reset the CARR CTL FF and set the carriage data latches 
to 0X0001 (single space code) for a future print operation. The 
carriage data load cycle is now complete. 

Print Data Load Cycle 

With the end of the carriage data load cycle, the print data 
path through the read-only memory (code translator) is restored, 
and the first print character passes to the printer. At tl-0B 
of the second clock cycle, DATA STROBE loads it into the print 
buffer. At t2-0B (from 26/IC16-6), RESET SCM commands the P-C 
to gate out the second character of the first print data word and 
to keep the print clock running for another cycle to strobe it. 
The P-C responds by generating INHIBIT PRINT CLOCK RST which pre- 
vents resetting the PRINT CP CTL FF at 26/IC16-9 during t3-0B. 
(The SET SINGLE SPACE O.S. will output at the end of all following 
t3-0B's, but it has no effect and will not be mentioned further.) 

At tl-0B of third cycle, DATA STROBE loads the second print 
data character. At t2-0B, RESET SCM restores the P-C circuitry in 
preparation of the first character of the next data word. It also 
drops INHIBIT PRINT CLOCK RST to allow the t3-0B signal to reset 
the PRINT CP CTL FF. This causes PRINT CLOCK CTL TRIGGER to request 
a cycle steal for the next word. At the end of t3-0B (t4) both 
inputs to FF A are low and the clock can no longer run. 
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At the next TIME 060-090, the clock runs two cycles to load 
the first and second characters of the next data word. This action 
continues until the print buffer is full (132 characters) and the 
printer drops SEND DATA. At 26/IC8-11, PROCESS RELEASE is generated 
to command the P-C to end the print data load cycle. 

Execution Cycle 

Upon receipt of PROCESS RELEASE, the P-C ends PROCESS D CYCLE 
which drops PRINT COMMAND. The printer responds by executing the 
print and paper feed during which PRINTER READY causes PRINT READY 
to be false and CARRIAGE BUSY to be true. 

At the completion of the operation the VFU channel information 
is latched and is available to the P-C. 
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Part 5 - Space Suppress 

When the instruction specifies a space suppress during a 
print operation, SPACE SUPPRESS will be generated by the P-C. This 
signal, at 27/IC3-8, resets the carriage data latches before the 
carriage control character is strobed to the printer. Thus the 
single space code (0X0001) or a carriage delayed character is 
replaced by a no-op code (0X0000) and no paper feed occurs. 
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'■ :••/?.•'• '• V -".":' ■ -.HARNESS ASSEM8Lt PROCEDURE -■> '.: .. ■-;■ " ,' ' ,' ' 
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•<lv; PREPARE, CONNECTOR ; EHO OF CUt*t'EtoTHS'>S."Fdtt.O»S* '. '•-"•? »■; ■ ■-"■.'. -"". 
■J.";'-. ' Ca) Attach, contacts (item $}.to 21 j.s-inch «» ji iiVinch hires"-' 
:ii...;tntM:?,U>... vst i»i>iCMEsTER;c(iiHi>iNOL tooi;: io»-p»7ii with. : •.; 

.->'-■ posit ionek 107?-i««,v:x ' .• "f -* 1 '.:->'■. .•■'.:>'".' «^' '-'' *.• :■•:■** 

vS* <»»•■ AT.TACH CONTACTS <JTEM"$) TO TI&;3»Tt<Ck; WIRES -t-ITEn' II). •;.-«$,{ - 
: ». "-'* ' •; ABOVE TOlU.,¥lTM PSSITIOMER IU-&5M CHIJ07-C977..,' .:■. ''.:■ .•"■ 

; ,, ;('' INSTALL S.5-IMCM VIRES. A 1N..7»0 SOWS OF THE , CONDUCTOR ASSEMBLY .•.-■; 
.:i"CJTEf ») FEt.ylEw'D, "BLACK", i».ORM mSTALLEO WIRES AND TRIM TO • ; 
. LSNSTH PERvJEtfA, STRIP VIRES AND SOLDER TO 'J4WCH WIRE CITEM It) 

. /^^PER.oETAit^.;.-;'^^ ?cj,— -^.:, •.-■-.':: jy> ,'-•<.'•.• ...-'..*""'* '-■ -.' <■'- 

;i. '•' INSTALL- WIU TE WIRES >N"fVO R'OWSOP" THE CONNECTOR ASSEMBLY PER. ■".'.. 
».-•_'•■ VIEW f>, >WHITE"« TA6 FREE ENCS WITH CONTACT LETTERS USUIC ' 

- MARKERS CtTrw-D^- FORM; Alio BUNDLE WIRES PER VIEW* USING CABLE- " 
•:.'"• TIES .(ITEM !»}.'•■: . ■' ,.-:.., ' ■ ^ .... L; _^_„ :....._ .■. ..■ . . 
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(NO SCALED 
SIDE PANEL REMOVED 

INSTALLATION PROCEDURE 4\ (■■"''. '■ ' 

LIFT ANO PEMnvE THE LEFT-HAND SIDE PANEL SUBASSEMBLY CI-7). LOCATE ' 
DRILL, AND DCDURR 2 HOLES PER VIEW 8. tREUOVS MANUAL.PRIOR OPILLIK&) 

AT THE REAR, DISCONNECT PLUGS P.102-10S, Plll-lU; AMO PI2i,I26 ■ 
(SEE LOGIC DIAGRAM FIGURE. 1.0.0 FOR LOCATIONS).. POSITION THE PLUGS 
AND CABLES SO THAT THEY WILL CLEAR OTHER ASSEMBLIES WHEN THE . 
ELECTRONIC BAY IS LOWCREO. " "... • . • - ."'- ,'■'.'. 

CAUTION: A SMALL SECONDARY CABLE C0W1FCTS PW6 TO THE MAIN 
FRAME SUBASSEMBLY; MAINTAIN SUFFICIENT SLACK IN 
. .•• •' . ' THE CABLE TO PREVCHT DAMAGE TO IT Oft P6. 00 HOT 
ALLOW THE CABLE TO BE PULLED BY THE WEIGHT OF 
THE BAY. 

SUPPORT THE ELECTRONIC BAY C9-2) BY HAND. . 

CAUTION: OBTAIN HELP IN HANDLING THE HEAVY ELECTRONIC BAY. 
AT THE fRONT, REMOVE THE FOUR BAY MOUNTING SCREWS (-9-2!). LOWER 
AND PIVOT THE BAY ABOUT THE L . P. H, CORNER UNTIL I T IS IN THE 

. ys.**.. >!-"• pos,t J°J£jc_/se£.locator..sj:etcm of, View a}, . ..,', . 

' INSERT CONNECTORS T.ITEM i!) TNTOBAr POSlfl'-ONi'lt ANO it,' 

ALIGN CONNECTORS "US INS A BLANK PRINTER ^tRQOlt CAP.O*. '■■'*■• '■' ', :■ ■ ■ 
...CPC-12H.0R 12JI1). SOLDEHALL.PIKS-.WIJH AilftlJHENT. CARff TN PLACE. 

RFMOvf THE"'JAcr"scR£w «fco^At>.sbi;iEV'F«o^^"f^*t*"ss : suBAsitMei y' -- 

CITEM 1). PASS THE WIRE END OF THE HARNESS THRU THE RECTANGULAR v 
HOLE OF A CONNECTOR BRACKET (ITEM. 2J vANO. MOUtT-TME CONNECTOR iMTH 
HARDWARE C ITEM l7. |9, ZH) v.' " .. ■■■ -'■~>. .:..... .?'•' :• -•■..-. ■ 'i 

■ * . ' - -r" J ", ■■'vC<.-.'r*-,-v. v.-.i:* *; ■ ■'■ 

USE A TB-I260-I FIXTURE fb'MDLW "THE ■ ( RACKET 'id THe\.l.«.- CORNER :i 
MOUNTING MOLE IN THE BAT-fRAMEi'. THE - BRACKEJ I*UOT I NC HARDWARE i 

: <ITEM 18,22), A BAY MOUNTING SCREW CPEMOVED EARLIER) ' ANO A . 

.210275- hex nut are useo... ;.' *;«rijr. ,.■,,?.' :■•.-??•?'>' ; ■ :,..•. 
^orm the' harness AN* wipe 'the' bat P6R 'wJ'r'iijs . 'ii!Wto*it «£»;• ; ' ,'i : i 

.REMOVE IAGS 4 LEAVII& I INCH SLACK, TRIM UNO STRIP, THE 5-INCH""* ■■■■-' 
WIRE ..25 INCH. FAN OUT-THE STRANDS' :.AHO, SOLDE* TP .THE MOTHERBOARD 

G^owtp bu>. using innimxi' heai r *- * ■■-■?'•: ■': '-■-' s'> '.:-''■ ..■« ■> ■- . . '•• *: 

■••-''.' '• ■ --V ./i,-':- " i'„»^i t^V^ i4i>?'-i '■•> i -«': '.-''■'■' '•"■■ '■' '• 
REMOVE. THE riXTUW. AND. REPLAC1' p^^ifla^akrj/(w pvif-lf .' , ; % 
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WUCN INSTALLING THIS IVIffC, 
FIRST REMOVE AND DISCARD 
ANY W1RCS CON//SCrrD TO 
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electrical modification procedure ; 

V. COMPARE WIRING OF J201 CLOCATED AT BASE OF WIRING SIDE OF ELECTRONICS BAV^ *-j)" 
'WITH DETAIL A. (SEE NOTE 2 FOR OLDER EQUIPMENT.) IP NOT IN CONFORMANCE % v 
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J. THIS CRAWINC USED IN CONJUNCTION WITH SCHEMATIC DRAWING SA 

PRINTER CORP. MANUAL, "MODEL V-I32-C LINE PRINTER VOL II, PARTS 
DOWN ( ELECTRICAL DIAGRAMS" .(9-6) MEANS CFICURE 



AND OATA 
BREAK- 
NUMBER - INDEX NUMBER). 




IN EXISTINC WIRING ONLY, A WIRE IS CONSIDERED TO BE GROUNDED If IT 
CONNECTS TO A PIN THAT IS, IN TURN, WIRED TO A PIN 62 (GROUND). TO REWORK 
SUCH INDIRECT W1RINC, RECORD POSITIONS OF ALL WIRES, REMOVE WIRES AND 
REWIRE PER VIK.W B. CONNECT ANY OTHER WIRING INVOLVED OIRECTLT TO A 
PIN 62. _ 

USE EXISTINC JUMPER UNLESS IN POOR CONDITION. REPLACE WITH ITEPt J. 

STRIP ITEM 1 .12 INCH AND SOLDER TO FULL LENGTH OF 1C LEAD. 



i- •■•.«•• 



PIN C ONNSCTS 70CARDZ5 t P/NZ3 (ORAW6S rW*f ) 




fi>NI9 a>NU£Crs TO 68QOVT) (AAT/W62) (WHITE rV*JA£) 
UtRWZSlDec*- J20t 
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RELOCATE J201 WIRES TO CARD 25 PINS. 

t ■. •...•;>• i ■ •■ . *• " " *, 

J." CONFIGURE ELECTRONICS BAY PER JUMPER TABLE IN VIEW 8. CIRCLE " C MEANS THAT 
NEW JUMPER MUST BE ADDED IF NOT PRESENT. ABSENCE OF CIRCLE " 0" MEANS JUMPER •' 
MUST BE REMOVEO IF PRESENT. USE OMMMETER ON X 10 SCALE TO DEJERMINE STATUS J 
OF JUMPERS. IF THE PIN 62 (GROUND PIN) INDICATED IS FILLED, USE THE NEAREST 
PIN 62 HAVING ROOM. USE WIRE COLOR TO CONTRAST WITH ORIGINAL WIRING. LEAVE 
ENOUCH SLACK IN WIRING TO ALLOW WIRING TO EXTEND BEYONO ENDS OF WIRE'WRAP 
PINS DURING INSPECTION. DO NOT DRESS NEW WIRING AGAINST EXISTINC WIRING. 
. CSEE NOTE 2 FOR OLDER EQUIPMENT.) -• ' * „ ! . 

J. MODIFY CARDS IN ELECTRONICS BAY LOCATIONS 20 AND 25 PER 'VVEWS C,D,E,F, AND 
G. NOTIFY tHGIUt.IR.lNG IF CARO TYPE DOES NOT CORRESPOND TO ANY DRAWING. 
• . * t . 

%. RECORD WORK (MARK IN APPLICABLE CIRCLES) ON SCHEMATIC DRAWING (ITEM J) 
INSTALL IN PRINTER MANUALS (SEE DRAWING FOR LOCATIONS). pos1 * 10 ." SH "I* 
AGAINST SPINE OF MANUAL, TRIM OFF ANY. EXCESS LENGTH PROTRUDING OUT OF THE 
MANUAL AND STAPLE IN TWO PLACES AT TOP OF SHEET. WHEN STAPLING TO COVER, 
' ENDS OF STAPLES MUST BE Oft INSIDE. 
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lY IF CANOPY FAN LOUVER PLATES (9-7) ARE NOT INSTALLED SO THAT THE FANS MILL 
BLOW TOWARDS THE ENDS OF THE PRINTER <SEE D£TAILH>, REMOVE <• SCREWS 
Ct-15), FLATWASHERS C»-27), LOCKWASHERS CV-I3) AMD NUTS (<.-J0) OM EACH 
FAN; ROTATE THE LOWER PLATES TO THE CORRECT POSITION AMD REPLACE HARD- 

' WARE. 

2. BREAK OFF A LENCTH OF STRIP CROHMET (ITEM 5> AT THE CLOSEST NOTCH TO 6.BB 
INCHES. INSTALL IN CABLE ENTRANCE HOLE (BELOW UPPER 9-29> BT SPRINSIMS 
INTO PLACE (SEE VIEW X ). REMOVE ANT INTERFERING WELDIMC FLASH. 
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